Prolonged renal artery occlusion after endovascular aneurysm repair: Endovascular rescue and renal function salvage  by Hedayati, Nasim et al.
Prolonged renal artery occlusion after
endovascular aneurysm repair: Endovascular
rescue and renal function salvage
Nasim Hedayati, MD,a Peter H. Lin, MD,a Alan B. Lumsden, MD,a and Wei Zhou, MD,b
Houston, Tex; and Palo Alto, Calif
Albeit uncommon, delayed renal dysfunction after endovascular abdominal aortic aneurysm repair (EVAR) can be
attributed to proximal stent graft migration or unrecognized partial renal artery coverage. We report two patients who
were found to have renal artery occlusion 1 week after EVAR with Zenith (Cook, Bloomington, Ind) infrarenal devices
despite patent bilateral renal arteries shown on completion angiograms. Both patients presented with prolonged
symptoms of acute renal failure, and uremic encephalopathy developed in one. Both patients were successfully treated
with renal artery stenting, which led to symptom resolution and recovery of renal function. Our cases highlight that
although postoperative renal occlusion after EVAR is rare, a high index of suspicion and urgent intervention are
warranted because renal salvage can be achieved after prolonged ischemic insult. ( J Vasc Surg 2008;47:446-9.)Endovascular abdominal aortic aneurysm (AAA) repair
(EVAR) has gained increasing acceptance and success. A
stent graft with suprarenal fixation offers the potential
advantages of decreased incidence of distal migration and
subsequent type I proximal endoleak.1 However, one of
the concerns of stent graft devices with suprarenal fixation
is renal dysfunction due to coverage of the renal ostia or
atheroemboli. Unrecognized renal artery obstruction may
lead to permanent renal failure requiring hemodialysis.
Nonetheless, the incidence of renal dysfunction with supra-
renal devices remains low.2
Post-EVAR renal artery occlusion is a less-documented
phenomenon, and salvage of renal function after prolonged
ischemia in patients undergoing EVAR is largely unknown.
In this report, we describe two patients with renal function
deterioration 1 week after EVAR due to obstructed renal
arteries. Both patients had resolution of symptoms after
successful renal artery stenting procedures despite a pro-
longed ischemia for 48 hours. A brief discussion on
etiologies of renal failure after EVAR follows.
CASE REPORTS
Patient 1. A 66 year-old man with a medical history signifi-
cant for hypertension, coronary artery disease, and renal insuffi-
ciency underwent a successful endovascular repair of a large infra-
renal AAA with a bifurcated Zenith device (Cook, Bloomington,
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446In). A completion angiogram demonstrated good position of the
endograft, with opacification of bilateral renal arteries (Fig 1, A).
The patient was discharged home after an uneventful hospital
course.
Six days after discharge, he presented with severe hypertension
to another facility. His blood pressure was 210mmHg systolic and
140 mm Hg diastolic. Further workup revealed elevated serum
creatinine level of 2.1 mg/dL compared a baseline level of 1.6
mg/dL. A renal nuclear scintigraphy demonstrated compromised
right renal artery perfusion, and he was transferred to our facility 48
hours after his onset of symptoms.
After systemic anticoagulation with 5000 U of heparin, an
angiography confirmed right renal artery occlusion (Fig 1, B). We
used the location of the right renal artery shown on completion
angiogram during EVAR to estimate the position of the right renal
artery orifice and cannulated the impinged right renal artery using
a C2 catheter (Boston Scientific, Natick, Mass). The tip of the C2
catheter was placed at the origin of the right renal ostia, and an
angled Glidewire (Terumo Medical Corporation, Somerset, NJ)
was manipulated to traverse the ostia. The C2 catheter was then
advanced over the wire across the ostia. A renal angiogram through
the selective catheter confirmed the patency of the distal renal
artery (Fig 1, C).
A Rosen guidewire (Cook) was then exchanged through the
catheter and a 7F guiding sheath was advanced into the right renal
artery across the impingement area by the stent graft. A 6- 
17-mm Express stent (Boston Scientific) was deployed across the
obstructed renal ostia, with satisfactory angiographic result (Fig 1,
D). The portion of the stent protruding into the aorta was inten-
tionally longer, which was approximately 4 mm long.
Plavix (Sanofi-Aventis, Bridgewater, NJ) at 75 mg/d was
started after the renal stent placement. The patient had an unevent-
ful recovery, with blood pressures of 120 mm Hg systolic and 70
mm Hg diastolic at discharge. A postprocedural renal nuclear
scintigraphy showed partial recovery of renal function, with the
right kidney contributing to approximately 15% of total renal
function. His serum creatinine level also returned to the baseline
bstru
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stable blood pressure on follow-up at 1 month.
Patient 2. A 59 year-old man underwent successful endovas-
cular repair of a 5.6-cm infrarenal AAA with a Zenith bifurcated
device. Bilateral renal arteries were visualized on the completion
angiogram. He had an uneventful recovery and was discharged
home with a slightly elevated creatinine level of 1.3 mg/dL from a
Fig 1. A, Angiogram after completion of endovascular
Angiogram after readmission for severe hypertension showe
angiogram through a selective catheter confirmed the pate
(Boston Scientific, Natick, Mass) was deployed across the obaseline level of 1.2 mg/dL.The patient was admitted 1 week later for mental status
changes with decreased urine output and poor oral intake. He was
also hypertensive, with a systolic blood pressure of 200 mm Hg.
Further workup revealed elevated serum creatinine level of 11.1
mg/dL and the absence of renal arterial flow on an ultrasound
evaluation. The patient required hemodialysis to correct his meta-
bolic acidosis and encephalopathy before he was transferred to our
rysm repair showed a patent renal artery bilaterally. B,
t the right renal artery (arrow)was not visualized.C,Renal
f distal right renal artery. D, A 6-  17-mm Express stent
cted renal ostia with a satisfactory angiographic result.aneu
d tha
ncy oinstitution for management 2 days later.
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notic left renal artery with graft material impinging on the renal
ostia (Fig 2,A). A bolus dose of 5000 U of heparin was given. The
left renal artery was cannulated with a Bern catheter (Boston
Scientific) and a Glidewire. The Glidewire was then exchanged for
a Rosen wire, followed by balloon angioplasty (Fig 2, B). Because
of persistent stenosis after angioplasty, a 7- 17-mmExpress stent
Fig 2. A, An angiogram upon readmission demonstrated an oc-
cluded right renal artery (arrow) and a stenotic left renal artery
(arrow). B, Balloon angioplasty of the stenotic left renal artery.(Boston Scientific) was deployed across the renal orifice.The patient had a remarkable recovery, with increased urine
output, better controlled blood pressure, and a decreased serum
creatinine level of 2.6 mg/dL. Therapy with Plavix (75 mg/d) was
initiated when he was charged a few days later. At the 2-week
follow-up visit, he no longer required hemodialysis, and his serum
creatinine level decreased to 1.5 mg/dL. At the 6-month and
1-year follow-up, the patient remained well, with a stable creati-
nine level of 1.6 mg/dL.
DISCUSSION
Renal artery occlusion secondary to stent graft im-
pingement remains an uncommon complication that is
typically recognized early and immediately treated during
the procedure.2 Prolonged renal artery occlusion and its
treatment strategy are not well documented. As EVAR
gains popularity, the incidence of EVAR-associated renal
artery obstruction may increase. Our cases demonstrate
that urgent recanalization of the renal artery is worthwhile
after prolonged ischemia, because renal function may be
salvaged or partially salvaged after establishment of renal
perfusion. Our cases also highlight that endovascular tech-
niques provide effective strategy and should be used as the
initial therapy to improve renal perfusion.
Acute renal failure (ARF) is a known complication after
AAA repair, particularly among patients with underlying
renal insufficiency. Wald et al3 recently evaluated the inci-
dence of ARF among 6516 patients who received endovas-
cular or open repair of AAA and found the risk of ARF to be
6.7% of all the admissions, with 0.87% of all admissions
requiring hemodialysis. They demonstrated that EVARwas
associated with a lower risk of postoperative development
of ARF compared with open repair. Greenberg et al2 as-
sessed renal function of patients after EVAR with suprare-
nal fixation devices and demonstrated a renal artery occlu-
sion rate of 1% and a renal infarction rate of 1.5%.
Renal dysfunction after EVARmay result frommultiple
factors, including contrast-induced nephropathy, athero-
embolism during the procedure, occlusion of undiagnosed
accessory renal arteries, or inadvertent coverage of the renal
ostia.2-4 Both of our patients had mild baseline renal insuf-
ficiency, which can potentiate renal dysfunction after an
insult. Our patients received Zenith endograft, which had
graft material 2 mm above the markers on the lower border
of the bare stent. Although the fact of fabric higher than the
maker was considered, and the stent graft was intentionally
placed lower than the renal arteries, an upward force during
deployment of the suprarenal stents might have pushed the
entire device cranially.
Despite uncomplicated EVAR with opacified renal ar-
teries at completion, we postulated that partial obstructions
of renal arteries by the graft material or the struts of the
suprarenal hooks were masked by intraoperative anticoag-
ulation. Therefore, thrombosis and eventual occlusion of
the renal artery occurred after the procedure during the
postoperative period. Although renal artery thrombosis was
not apparent during the hospital stay, significant progres-
sion of renal dysfunction developed in both patients
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quired emergency hemodialysis.
Warm ischemia time of30minutes is considered ideal
for organ preservation before transplantation and is shown
to be a significant independent factor for renal graft sur-
vival.5,6 Despite prolonged renal ischemia time of 48
hours, both patients had prompt symptom resolution and a
significantly improved creatinine level after successful renal
artery stenting. We postulate that the normal contralateral
kidney in first patient and residual perfusion of the left
kidney in the second patient may have contributed to the
improvement in serum creatinine levels in our patients.
Nonetheless, renal artery stenting was crucial in the recov-
ery of renal function for both patients.
The first patient had remarkable clinical improvement
immediately after right renal artery stenting, and renal
nuclear scan showed partial recovery of renal function, with
the right kidney contributing to 15% of total renal function.
The second patient recovered from hemodialysis-dependent
renal failure after stenting the stenotic left renal artery
despite persistent right renal artery occlusion. Our cases
showed that endovascular intervention can be used as an
effective initial strategy, and renal salvage may be achieved
after a prolonged ischemia. Nonetheless, open surgical
bypass using the iliac artery or splanchnic artery as inflow
should also be considered, particularly for those patients in
whom endovascular therapy has failed.
Although the serum creatinine level may not be sensi-
tive in detecting changes in renal function, it remains a
widely available laboratory marker. Adjunctive imaging
studies including renal ultrasound duplex and nuclear scan
scintigraphy are often necessary in confirming renal dys-
function. The angiogram remains the gold standard in
detecting renal artery impingement after EVAR. Intravas-
cular ultrasound imaging is an emerging diagnostic tool
that may also provide valuable additional information on
endograft position and the patentcy of renal artery orifice,particularly for those patients with renal insufficiency post-
operatively.
CONCLUSION
We have demonstrated that salvage of renal function is
possible even after a prolonged ischemic insult after EVAR.
Therefore, a high index of suspicion is warranted when
treating patients who present with acute onset of uncon-
trollable hypertension or elevated serum creatinine after
EVAR because the potential to preserve function is high.
Furthermore, our cases underscore that endovascular ther-
apy is an effective strategy in improving renal perfusion and
should be considered as a valuable alternative to open
surgical bypass for patients with renal artery obstruction
due to stent graft impingement.
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